[Abstract] Second generation biofuels are derived from inedible lignocellulosic biomass of food and non-food crops. Lignocellulosic biomass is mainly composed of cell walls that contain a large proportion of cellulosic and hemicellulosic polysaccharides. An interesting route to generate biofuels and bio-based materials is via enzymatic hydrolysis of cell wall polysaccharides into fermentable sugars, a process called saccharification. The released sugars can then be fermented to fuels, e.g. by use of yeast.
Procedure
A. Preparing the enzyme mixture 1. The enzyme mixture used in this protocol is a mix of cellulase and β-glucosidase (BG).
These enzymes first need to be cleared from their stabilizing salts. This is done with a desalting Econo-Pac 10 DG column, fitted with Bio-gel ® P-6DG gel, and can be used for both cellulase and BG.
2. First remove, by pouring off, the NaN 3 -solution that prevents growth of fungi on the column.
3. Bring 20 ml of acetic acid buffer solution (pH 4.8) on the column and let gravity work.
4. Mix 1 ml of enzyme (cellulase or BG) with 2 ml acetic acid buffer solution (pH 4.8) in a Corning ® 15 ml centrifuge tube. Bring this mix on the column and let it run through the column. Remove the 3 ml that comes off the column.
Add 4 ml acetic acid buffer solution (pH 4.8) on the column and collect the 4 ml that
comes off the column in a Corning ® 15 ml centrifuge tube. This is the desalted enzyme.
6. Clean the column by running 100 ml milliQ-water through the column. The washed column can be used again for another desalting.
7. Close the column at the bottom and fill the column with 0.02% NaN 3 . Close the column with a cap on the top and store the column at room temperature.
8. When cellulase and BG are both desalted, dilute the desalted BG 350-fold with acetic acid buffer solution (pH 4.8).
9. Mix the desalted cellulase and the desalted, diluted BG in a 5:3 ratio.
10. Dilute this mix 10-fold with acetic acid buffer solution (pH 4.8). This is the enzyme mixture that will be used in the saccharification assay. It is recommended that the enzyme mixture is used within two months after preparation.
B. Preparing GOD-POD solution (Bergmeyer, 1974) For publication of saccharification results, it is recommended to report the enzyme activity.
As such, the saccharification assay can be repeated with exactly the same conditions. In addition, the number of samples that can be analyzed in one single assay is limited due to practical reasons. To compare saccharification results obtained in different saccharification assays, it is necessary that these assays are performed with the same enzyme activity.
1. Fill three safe-lock tubes with 4.5 mg of Whatmann filter paper. Also include a blank, i.e.
a safe-lock tube with no filter paper.
2. Add to each safe-lock tube (with or without filer paper) 450 µl acetic acid buffer solution (pH 4.8) and 50 µl of the enzyme mixture.
3. Incubate in a thermoblock set at 50 °C for exactly 1 h while shaking at 12.5 Hz. 
